A pair of 37-year-old identical twins with diabetes mellitus are described. Oneof the brothers was admitted for heart failure without pain, and autonomic neuropathy was found. The clinical diagnosis was inferior myocardial infarction with anteroseptal healed myocardial infarction. Cardiac catheterization revealed triple coronary vessel involvement. The diagnosis was confirmed at autopsy after sudden death. The other brother was also examined by cardiac catheterization, which revealed total right coronary occlusion and hypokinesis of the wall. There had been no previous pain nor upper body discomfort until that time in either twin. Thus, genetic factors should possibly be considered in the genesis of asymptomatic or silent myocardial infarction.
Painless or unrecognized myocardial infarction is reported to be more frequent than once thought. It has also been emphasized out that the prognosis in unrecognized infarction is similar to that in recognized infarctions (1) . Regarding the cause of painless or unrecognized myocardial infarction, several possibilities have been considered, such as a defective anginal warning system (2), an elevated pain threshold or diabetic sensory neuropathy (3). The contribution of genetic factors has also been suggested (4). Here we report identical twin brothers with non-insulin dependent diabetes mellitus (NIDDM), one with painless, and the other with totally asymptomatic myocardial infarction.
CASE REPORT
Case 1: A 37-year-old man was referred to the Maebashi Hospital with a diagnosis of acute myocardial infarction. The evening before admission, the patient had drunk alcohol before going to bed, dyspnea occurred at midnight and he had been unable to sleep thereafter. There was no chest pain. Anelectrocardiogram taken on the morning of admission showed a deep Q wave, ST elevation in II, III and aVF and poor progression of R waves in the right precordial leads (Fig. 1) . He was sent to the hospital under a diagnosis of acute inferior infarction and possibility of anterior infarction.
NIDDM had been diagnosed 8 yr before, however it was not well controlled. The patient had smoked 10-15 cigarettes per day for over 10 yr.
There was no history of hypertension. His father and twin brother also had NIDDM. The patient had gained wt over the previous year, and had become obese. The beat-to-beat variation of the heart during deep breathing was reduced, as seen in Fig. 2 , suggesting cardiac autonomic neuropathy. Coronary arteriography performed 30 days after admission revealed severe three-vessel disease. Left ventriculography revealed akinesis of the inferior wall and severe hypokinesis of the anterior wall. The left ventricular ejection fraction was 28% (Fig. 3) .
After the onset of myocardial infarction, the patient was given medication (nitrates, antiarrhythmic agents , calcium antagonists , anti-diabetic drug) and lost 5 kg over a period of 59 days. Beat-to-beat variation shows a normal increase with deep breathing. In the normal control and Case 2, beat-to-beat variation was 10-25 during deep breathing. In case 1 with autonomic neuropathy, the beat-to-beat variation was less than 10.
However at 59 days after admission, he died suddenly in bed. The cause of death could not be identified.
At autopsy, the anterior wall of the left ventricle of the heart was thin and had massive fibrosis. There was also patchy necrosis in the posterior wall (Fig.   4) . Moreover, arteriolar nephrosclerosis and glomerulosclerosis, caused by advanced diabetes mellitus, were found. (Fig. 5) . These findings were consistent with old posterior infarction.
Two yr later, the patient became obese (166 cm tall and 71 kg wt) and was found by his doctor to have diabetic polyneuropathy and nephropathy.
DISCUSSION
Both identical twins with NIDDM were found to have severe coronary artery lesions. One had definite acute myocardial infarction associated with respiratory distress but without chest pain. He had never complainedof chest pain or discomfort until his death in spite of severe three-coronary-vessel disease. His twin brother was entirely asymptomatic, but the right coronary artery was totally occluded and the echocardiographic and angiographic findings were consistent with old posterior infarction. It was thus very likely that silent myocardial infarction had occurred in Case 2. Frequent occurrence of silent or painless myocardial infarction in diabetic patients has been reported (5-7). It has also been postulated that silent myocardial infarction might be responsible for many of the sudden deaths of diabetic patients with autonomic neuropathy (8). Faerman and associates (3) reported lesions of the afferent cardiac nerves in diabetic patients with painless myocardial infarction. However, the correlation between cardiac autonomic neuropathy and diabetic complications is not obvious. Although the coronary arteries were affected in both of the present twins, only Case 1 was associated with diabetic triopathy. Because the beat-to-beat variation of the heart during deep breathing were reduced, it was considered that the cardiac autonomicnerves were affected in this case.
On the other hand, neither major diabetic complications nor cardiac autonomic neuropathy was associated in Case 2 in spite of clinical evidence of silent myocardial infarction. The present finding that both of these relatively young identical diabetic twins had severe coronary artery lesions is interesting. Although frequent association of ischemic heart disease with diabetes mellitus is well known, the present cases may suggest A recent report (14) has mentioned the autonomic neuropathy in NIDDMmay be influenced by obesity, and not by the duration of NIDDM, neuropathy or retinopathy.
